Summary. Parahopeite, Zna(PO4),.4H20 , is the triclinic dimorph of hopeite. The crystal structure of parahopeite has been determined to be similar to phosphophyllite, Zn~Fe(PO4)~.4H~O and to hopeite in that one of the two zinc atoms is six-coordinated and the other is four-coordinated. Parahopeite differs from the other two minerals though because one of the P-O tetrahedral oxygen atoms is bonded to both the six-and the four-coordinated cations. That is, all four tetrahedral oxygen atoms are bonded to the four-coordinated zinc in parahopeite, whereas in phosphophyllite and hopeite only three of these oxygen atoms are so bonded.
W OLFE (1940) classified minerals of the type Aa(XO4).nH20; for the type Aa(XO4)2.4H20 he included the minerals anapaite, Ca2Fe(PO4)2.4H20, phosphophyllite, Zn2Fe(PO4)e.4H20, and hopeite and parahopeite, both Zna(PO4)2.4H20. Anapaite appears to belong to this classification only by virtue of its formula. The remaining three minerals are characterized by the presence of a four-coordinated cation whereas the cations of anapaite and ludlamite, Fea(PO4)2.4H20 (not included in Wolfe's classification) are all six-coordinated and appear to bear no structural relationship to the zinc phosphate hydrates.
The structure of phosphophyllite was determined by Kleber et al. (1961) . Correct structure determinations of hopeite were made by Gamidov et al. (1963) and by Liebau (1965) , following the incorrect determination by Mamedov et al. (1961) . In both phosphophyllite and hopeite there are two crystallographic zinc positions; one has six-fold coordination, the other four-fold. Both are layer structures and both have a negative optic sign with the fast ray vibrating perpendicular to the layer (see Wolfe, 1940) . Parahopeite, however, has a positive optic sign and the refractive indices do not suggest a layer structure. It is therefore of interest to determine the structure of parahopeite in order to compare the four-coordinated zinc to the P-O tetrahedron and sixcoordinated zinc in the other two minerals. Tile structure of parahopeite was determined by examination of Patterson projections to find the positions of Zn(2) and P, Zn(1) being restricted to the origin by symmetry. Fobs Fourier projections were calculated to determine the positions of the oxygen atoms and water molecules.
Refinement has been accomplished by means of full-matrix leastsquares using 287 observed reflections. The 61 non-observed reflections were not used in the refinement process. The R-factor based on the observed reflections only has been reduced in the refinement from an initial value of 0.290 to 0.094. Positional parameters and isotropie temperature factors are listed in table 1; bond distances and angles appear in table II. 
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Discussion
Unfortunately bond lengths for the three mineral structures cannot be compared directly. The structures of hopeite and phosphophyllite have been extrapolated in the third dimension and no accurate atomic positions are available for this third direction. The structures are, however, very similar. In all three structures there are two crystallographic 'zinc' atoms (one iron and one zinc in phosphophyllite), one being six-coordinated by oxygen and water the other four-coordinated by oxygen. In both phosphophyllite and hopeite ( fig. 1 and 2 ) the P-0 tetrahedron shares one oxygen with six-coordinated zinc (Zn vi) and three with four-coordinated zinc (ZniV). The P-0 tetrahedron in parahopeite ( fig. 3 ) shares one oxygen not only with Zn(1) but also with Zn(2), a situation not observed in the other two structures. But, as in hopeite and phosphophyllite, the four oxygen atoms to (Zn iv) belong to four different tetrahedra.
The perfect {010} cleavage discussed by Ledoux et al. (1919) is accounted for by considering that only one bond between Zn vi and oxygen need be broken. This is similar to the situation found in phosphophyllite and hopeite where Znvi-0 bonds are broken to produce the cleavage.
